A study was conducted to investigate the effects of thermostable phytase supplementation on the growth performance and nutrient digestibility of broilers for 42 d. 1-day-old Arbor Acres chicks with similar initial body weight were randomly divided into 3 treatments consisting 6 pens of 20 chicks per pen. The control group was given maize-soybean meal basal diet and the other two groups were fed the basal diet including either 500 U ordinary phytase/kg diet or 500 U thermostable phytase/kg diet. The results indicated that broilers given diets supplemented with thermostable phytase have increased body weight, body weight gain and feed intake than these fed basal diet (p<0.05). However, the same effect was only noted for body weight in ordinary phytase-supplemented group (p<0.05). Birds fed diet supplemented with thermostable phytase had enhanced crude protein utilization when compared with these given basal diet (p<0.05) but the same effect was not observed for broilers fed ordinary phytase-supplemented diet. As expected, dietary phytase supplementation significantly enhanced nitrogen-corrected apparent metabolizable energy o f broilers (p<0.05) and this effect was more pronounced in the thermostable phytase-supplemented group. The results suggested that phytase supplementation, especially thermostable phytase supplementation, can improve the growth performance and nutrient utilization of broilers.
INTRODUCTION
Poultry diets are based primarily on cereals, legumes and oilseed crops and their by-products. However, the major form of phosphorus present in these feed ingredients is phytate which is poorly available to poultry since monogastric animals have inadequate endogenous mucosal phytase to effectively digest dietary phytate (Nelson, 1967) . Besides, phytate can chelate minerals, react with dietary protein and other nutrients, thus reducing the availability of many nutrients (Selle and Ravindran, 2007) . One way to overcome these problems is the introduction of microbial phytase as feed additive. Addition of microbial phytase has been shown to release phytate-bound P, reduce P load on the environment and improve energy, protein and amino acid utilization (Selle and Ravindran, 2007; Pirgozliev et al., 2009) . The efficacy of phytase preparation depends not only on type, inclusion rate and the level of activity present but also on the ability of enzyme to maintain its activity in different conditions, especially the conditions used for the pre-treatment of a diet as pelleting. The stability of added enzyme to pelleting process is a major concern of feed manufactures (Silversides and Bedford, 1999) . Ordinary phytase feed enzymes can not withstand high pelleting temperature up to 85°C and then the residual activity of exogenous phytase present in the finished pellets might become low and can not play the expected role. However, phytase feed enzymes can be included in animal rations in stable form to avoid thermostability problems at high pelleting temperatures. Therefore, the present study was conducted to study the effect of thermostable phytase supplementation on the growth performance and nutrient digestibility of broilers in comparison with ordinary phytase.
MATERIALS AND METHODS

Experimental design, animals and diets:
The animal care and use protocol were approved by Nanjing Agricultural University Institutional Animal Care and Use Committee. The study was conducted to study the effects of thermostable phytase supplementation on the growth performance and nutrient digestibility of broilers for 42 d. 360 1-day-old Arbor Acres chicks with similar initial body weight (47.02±0.04 g) were randomly divided into 3 treatments consisting 6 replicates of 20 chicks per replicate (1 replicate per cage). The control group (CO group) was given maize-soybean meal basal diet (Table  1) , the other two groups were fed basal diets including either 500 U ordinary phytase/kg diet (OP group) or 500 U thermostable phytase U/kg diet (TP group). The two phytase-supplemented diets were formulated by adding 100 g ordinary phytase/kg of diet (provided by Weifang Wen et al. (2012) . Briefly, The excreta samples were then dried for 48 h in an oven at 65°C. The dried excreta were allowed to equilibrate t o atmospheric conditions for 24 h before being weighed. Feed and excreta samples were then ground through a 0.45-mm screen. The samples were analyzed (AOAC, 1990) for dry matter (DM, 934.01), ether extract after HCl treatment (EE, 920.39), Gross energy was determined using an adiabatic calorimeter (SXHW-III, Tianyu, Hebi, China). The coefficient of total tract apparent retention (CTTAR) of nutrients and the nitrogen-corrected apparent metabolizable energy (AMEn) were calculated according to Adeola et al. (2008) .
Statistical analysis: All data were analyzed as a completely randomized design using one-way ANOVA (SPSS, 2008). The differences were considered to be significant at p<0.05.
RESULTS
Growth performance:
Broilers given diet supplemented with thermostable phytase had increased growth performance in terms of body weight, body weight gain and feed take, rather than feed conversion ratio, than these fed the basal diet (p<0.05). The same effect was only noted for body weight in ordinary phytasesupplemented group (p<0.05), though feed intake and body weight gain in this group were numerically higher when compared with control. Besides, it is worth noting that the effect of thermostable phytase in improving growth performance of broiler chickens is more efficient when compared to the ordinary one as evidenced by increased body weight and body weight gain (p<0.05).
Nutrient digestibility:
Birds fed diet supplemented with and protein, thereby allowing a greater utilization o f thermostable phytase had enhanced crude protein nutrients from the diet. It is worth noting that the ability to utilization when compared with these given basal diet improve nutrient retention and energy is more (p<0.05), however, the same effect was not observed for pronounced with thermostable phytase-supplemented broilers fed ordinary phytase-supplemented diet.
diet in present study, as evidenced by various As expected, dietary phytase supplementation parameters measured above. Most of the added feed significantly enhanced AMEn of broilers (p<0.05) and enzymes inactivation takes place during conditioning, this effect was more pronounced in the thermostable when the feed is heated with steam, especially the phytase-supplemented group. Dry matter and ether pelleting process (Eeckhout et al., 1995) . Thus, b y extract retention were uninfluenced by phytase adding the thermostable enzymes to the formulation supplementation (p>0.05).
partially overcomes this problems and the result
DISCUSSION
In our experiment, the effect in improving growth performance is more effective in thermostable phytasesupplemented group which may attribute to the thermostability of this kind of phytase since ordinary phytase can not withstand high pelleting temperature and therefore residual activity present in the finished pellets is relative lower. It is generally thought that responses to exogenous phytase supplementation in Hasan gain and feed intake rather than feed conversion rate Zia-ul, 2000 . Effect of microbial phytase produced which was in accordance with the previous repots by from a fungus Aspergillus niger on bioavailability of Ahmad et al. (2000) and Viveros et al. (2002) . This effect phosphorus and calciumin broiler chickens. Anim. is probably as result of simultaneous increases i n Feed Sci. Technol., 83: 103-114. weight gain and feed consumption or declining feed AOAC, 1990 . Official Methods of Analysis, 15th Edn., efficiency responses to phytase with time (Rosen, 2003) .
Association of Official Analytical Chemists, The ability of phytase to improve AMEn and protein Washington, DC. utilization has been well documented. Shirley and Camden, B.J., P.C.H. Morel, D.V. Thomas, V. Ravindran Edwards (2003) demonstrated an improvement in AMEn and M.R. Bedford, 2001. Effectiveness of exogenous when feeding broilers a corn and soy-based diet microbial phytase in improving the bioavailabilities supplemented with phytase. Camden et al. (2001) of phosphorus and other nutrients in maize-soyaevaluated two phytase feed enzymes in broilers offered bean meal diets for broilers. Anim. Sci., 73: 289-maize-soy diets. Overall, phytase increased ileal 297. digestibility coefficients of fat by 3.5%, protein by 2.6% Eeckhout, M., M. DeSchrijver and E. Vanderbeke, 1995. and starch by 1.4% which was associated with phytaseinduced increases in AME of 0.17 MJ. Alternatively, Tejedor et al. (2001) reported that phytase supplementation of maize-soy diets did not enhance Ncorrected AME in broiler chicks and the similar result was also reported by Liebert et al. (2005) in layers. The discrepancy in the aforementioned reports may attribute to avian species, diet compositions, efficacy of phytase enzyme preparation mainly depending on type, inclusion rate, the level of activity present and the ability of enzyme to maintain its activity in vivo and in vitro. The results obtained form present study confirmed the beneficial influence on crude protein digestibility and energy utilization of broilers by phytase supplementation which may result from the ability of phytase to disrupt the various interactions between phytate, minerals, starch obtained in our study may because of the high residual activity of the thermostable phytase in the finished pellets after high temperature pelleting process.
Conclusion:
The effect of dietary thermostable phytase supplementation in enhancing the growth performance, crude protein utilization and AMEn of broilers is more efficient when compared with ordinary one.
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